(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 2000323944 A 

(43) Date of publication of application: 24.11.00 



(51) Int. Cl H03G 3/20 




(21) Application number 11129162 


(71) Applicant 


SHARP CORP 


(22) Date of fiGng: 10.05.99 


(72) Inventor: 


TANBA NORJYUKI 



(54) HIGH FREQUENCY GAIN VARIABLE AMPLIFIER 

(57) Abstract 

PROBLEM TO BE SOLVED: To amplify a signal in a 
liner form and to continuously change the gain of a 
circuit without changing input impedance even if the 
gain is controlled in accordance with the size of 
input power. 

SOLUTION: Gain control voltage applied to a gain 
control terminal 7 changes for controlling the gain 
of a high frequency amplifying circuit 4 with the 
size of the power of a high frequency signal 
inputted from an Input terminal 1. The input 
impedance of the high frequency amplifying circuit 4 
changes with the change and capacitance between 
a gate and a source increases/ decreases in a 
MOSFET. The capacitance of variable capacitor 3 
installed between an input matching circuit 2 and 
the high frequency amplifying circuit 4 changes in 
accordance with gain control voltage and the 
increase/decrease of the capacitance in the high 
frequency amplifying circuit is canceled. Thus, the 
impedance of a high frequency gain variable 



amplifier 31, which is obtained by viewing an inner 
side from the input terminal 1, can be held to be 
constant 
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A^jSS^li^A^l^^fciSJljSm^ro 

j#*sisig&4 t«oraf-^utfcw^S3«, $ij#sijwsi± 




itmmi ] i«ja«A^«*o*/jx^jcs:i:r*ij»^»jtti 
zti&mm&ftwiEiKb. ±mmmmmm\z}m£*) t>m 

±Ri«««itBiattfc±EA*s*[Ei» borate. ±ia 

KH«*«IilKo*J#^iWWrs*J»*J»«BE(D*t S 
KJE C T _hfEit5J^ ftJ# BID B <£> -f V tr— ^ v * coif 

r t Sr4*« i" * ft A S*J# pTSEJtBS. 

a*s h ^ v * coy- h t t com 

*J*9<Otf— h^EP*PS*LSJiia*iJ#»J»«EE<0*# $ 
[000 1] 

4W i £ *t « »*«ii»«IS«*-efi6ffi $ n s ft A &*I§*M 

[0 0 0 2] 

A* ftJH&JtgBlE]&-Ci« 

*r^«**»b*JB«[Ji«llI*k:i±!«JB« 
[0003] H4tc, ts*«fc Lrco^&fij#nr^ii 

*S^5 l cD«/$£^-n wO«t?tt*!JSI«itBllIftt L 
TFET20OTlt^6 o FET2 0it AM^ 
l^by- KdA^SttfcfS^-Sr, y^8«^oh> 
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tcj: SifBU KWva»bftJSKoffi;W9#£ LTfc 

lc^Tf*#l§]B^Aai*'f yt- ^v^^5 0 Qlcf 
5ridS*«)e,tLT*5l9. ^WfcfcKA^SH-l fcftj^ 
&if*I/8<£>FET 2 0Oy- h fcOlB^tt. fi8a • 
8 b t-T >-^* 9 fca>fefc5A*»AII]»2j&s»ttS 
ftT^S. FET20©K^yilii*«f6i 
<^BBtctt, ^fti 6 • l 2 c b<i^?9 9 l 4i^E>4 

70 [0 0 0 4] Jgfcil 5ttFET2 0 <Dtf— ht-A^§tb 

X o^U^*?— y^xizmfeZtix^^Zo fii2b 

[0005] jbisoi«sj6$ij#Bra5*ffi«5 i -m, a 

1 ^6 SftSftt©* t S F E f 2 

ftAfflt«-5§-<o ^^^Fif^^K^oi; 5 (ati^o 
[0 0 0 6] £?c, H5lC#H?5-3 000 4 0f^ 

A^j^tL, i««aj[*i«iiiB2 i-ei#Bsnfc«#sr, ft 
jo i^iHisg^ ^ 2 3 mjim.^mn 24b 

*b*tta***lHlB2 5^iot*3^ * 
IS6 1 tt, ^-T s/^|HS&2 2-2 6 ^ilJR{f^-^A^ 

[0 0 0 7] 

u^usrBf fw»i- a iSJi »*]» pt**» mm 
<Dmmmm*jmmm$£5 ix\^ §(hi^^a^i^ 

«fiKLTU^Sft8 a • 8 bjoctU^-f ? 9 i^o 

50 [0 0 0 8] ioT, A^iSS^i^b^fcK^StSPWpr 
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^if*I3§5 i ro^>f- y^T-tfgHk^xmiEfelE&it 
^iWtLtLtptv^lBi^S. 

I*. Atli^^ V f-y 5 0 QT'gftJ tl5 r i 

nmiz.wtftztixi$9* mmfcmn~*i&mm®5 i<da 

[0 0 0 9] ££&ro&#«it5JS&*lJ»"5r^it*I3£ 6 IT' 

[0 0 10] #$59! tt, ±E©IBjHife«r#2(H- 

to @ tote. AJjmt><D±'NzfcZX 

[001 1 ] 

[IHBt**t5fc»Offt] W*Blfcffi5»WoW 

A;^ V^-^^SrgfSttlc-rSA^S-g-lHlKi** 
-t-5ffiJlJS?iJffl''5r^*itiS*J:^v>T, _hieitiJi&tiil>I[e] 
KfcilEA^aE-d-IlliSirOMk:. ±flBi«ftl&JiHlElIg«> 

[0012] ±m<Dmm^atn-£. stmmtta^m^h 

-?rixJ:*) fc«raic*>'5A**E-friaiSt©IBfcW' 

[0 0 13] Cix(r«t9. A*SE-g-HI8S*»e>ffi««*i* 
HIKfiiJSr^fc-l' vf- ^>-^(4— s£K:fc5o tot, ft 

Mmstftfcfc bT*m«*ii«isiK©A*'i' -s 
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flUU&Jc&VT— WomftXti&mLXfrtbtftmBlZ tic 

x\ mm<nmte&&&mmmtv>mffi&*:m<&iz. l 

^<Tfc-rtf. J^-h(-i9, A^tt^W^/MrjES^T^iJ 

'&zz.t&x-zz> 0 

[0 0 14] §f*3S2tC^S^B^CO^jSflJ^-5I^litI 

mn$)%:mh7^\/*?X'tbL ±.U4 ^t°-y>*m 

A*«E#HI»4:<OlB©«*7-Y vMDtyUWf A£*K _k 

&X'&>2>Zt&!ftmt Lt^5„ 

[0 0 15] JbB<0#Wfc:J:*t«r, ftJlifcJffglElSgSrtt 
*8b*S! h 7 toy- hfcBWPD 

20 SftSfWMWttE©** £ fc J; 5 y- h • y— 

cor B 1^S[^J('}f A LfcMO S ^fto^Sffiw^bx-tijS 

[0016] mz.i$m&%)%;mh7^is*?$:y-*m 

*J»ftEO«TK:#oTi|t»ft:*«««?mf4*s<S:TU-C 
Ih7y^m mfc A^3 ^ v t°- y Sr-^td-r 

aso»^fc<c9 . i^«tcA73S^iHigs^b«#^i*a!h 

[0017] roiptc, fiJ#SiJfflimJEE<D?ct$tcf£:c 
^Srfflv^^tfCA^I-O'lf-y^^cD^-fbSrffi^-r 

[0018] it*«3{c^5«B^<oissjijSfim-5i^ti#i 

SSI*, ±IHOilMSrft?^:i-5fcfe(c, 1 fclE^© 

i*5«tt*J»^rffi*a««»::i3^T» ±IEi«il&lS*IlH]SSlt 

A73S-a-|elSSa: ro^«73m#7^ ^t-^ijfcitf A£*u ± 
50 IEm^*3eh7^t?^^©y- h^BliP$tt5±IBfiJ 
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SfrmS h 5 ^v?* * o^MoifWSrffift'j- £MO s S 

[0019] ±iEo«Ktc±ix«, sjgsti*Mii]gs&m 

[0 0 2 0] Wttftff»ftS! h 5 yv?^ * $r y-xjg 

th&x o f:Mo s m-^m^wx-rs t , fuwAswa 

EOffiT^o T¥*#SSffl(OflffiiSffiT LTMO S 
^fi<D^fiMa*if JOf SOT, <Y ^t 0 -^>-;*<£>±t^£: 
♦MM" 5 r Ic i o r AASE^EKa* 6 h 9 
^S?;*^fiiJ£JLfcA;*M m^ir^z t 

x*ffliJ4rJL£:A;^ > t:°~^>^ £— ^tiTS £ ^ tf$T- 
[0021] *J»«IW«Ea>*# £tO&£ 

xmm^mt-rsm^m^m h 9 ^s?* * ^ ± 5 

^SrfflV>§^:ttT*A^^>t 0 -^>^0^>ft:S:tBSi- 
[0 0 2 2] 

[0023] ait, **is«>»«ow«a6«i»Rr** 

WS3 1 ^«^c^^-To St«aS*J»pr3Ei««»3 1 f3\ 
W7^^M^5o A*»^l§]K2fci*«Ri8«[§I 

^loftgtt'fcoT, A^^ia^A^ftfcBSjg 

» Sr^JW-f S fc » left WMMH? 7 EpAp $ *i 5 fijft fH 

[0024] ui Rrx*f #u» 3 1 tomtit* 

83 2tfc5o A^»-&IUSS2«. A^MS^l^bOft 
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t«il2aiH45 0 A*i*0B2f4, r.*Lfe* 
48 a • 1 2 a*3«fcUt-0^* 9 ^ tf— V> 

[0 0 2 5] ^yt'-^y^ili^^ it^gt 

fc§Ni(DMOS (Metal Oxide Semiconductor ) 

70 10a»&ft9, A*S^H]SS2 (tmizli-r^MOS FET 

MK» A£*tT^£ 0 ±l£&JlKteA;^g^0&§2<D^ 
>^** 9 t^fil 2 a irO^M^t-^it^tLfcimJERl 

[0 0 2 6] iBJaJ8EiS(SIslK4ttN^^^/uS^MO 
SFET (MMih7^^) ll^/iO, y 

-h^MosMiocsijtSiisttt^ y-*** 

20 mi&Ztl. K W yiittl^I^lslK 5 (Cg!jR$ jxTV^ 

50 UJjfcSE^lElgg 5 & s MO SFET1 1 CO K W 

^S^[H]S&5f^ N riL^Ml 6-12 c*3J:^^^ 
5 K#oTV>5 0 */c, 9 1 4 iSil 2 c t 

30 ^^fiKKy/Wr^i 3dSK«tb*t, m 
osfeti i o k w v(^iE co/^^r r ^ $:R)*n-r £ «t 

[0027] fij»»JW*B^ 7 tt, /Wr^R]*pffl<o»gt 

1 7 ITMO S F E T 1 1 cp^— h Icgl^tltio 

b35s»«snrv^*. jgsti 7tt, Ajjm&mm 

2HMOSFET1 lMi:^tct^(0-f 

40 [0 0 2 8] JiE<Z>«^<©ffia JK5pJ» prSEi««« 32C 
^^T, *AVgi*i'^(D?<jimM**:Z< te&bs MO 
S F E T 1 1 ^J^Sra^S^Sfcfe^J^SUftldgTF 7 
tBliP-*-6*«#iWIII|«E«:«T**S. -^co^, MO S 
f et i i <z>y— h • y— < ftZ><DX\ 

MOSFET1 lWA^yt'-^«bt5„ r 
rT% MOSFETl loy- Hi:A*S^lHlK2i:0 
ratiSyiJ^MOS^Sl OdSJfASiXT*5»9, MO 

51 0 (©AJRj&SfltERpJlDiB^ 1 8^bjE^T^SrPP*P 

50 o stt i o (D^m&m&mnmms&T ltsip 
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[0 0 2 9] t£oT\ MOSMl OOiNf XSrilBOfc: 
ilA/T^ttti!, MOSFET1 lO^ h • y— ^HS 

SFETl l{BISrjLfc£#<7M ^fcT— #V*f±— fK{fc 

[0 0 3 0] A^SS^ 1 ^AAI^^/JnJ < & 

St. MO SFETl 1 OfiJ#Sr«Jp S**fcabK5fll# 

IR, MO SFETl i<z>^— h • y— *IH**a s *#< 
ftS<ZVt\ MO SFETl lOAWyt'-^^^l 
{fcrfSo «»«MW«BEOJb#fcffoTMOS 
Ml 0©**#»K«|©«tt#±#t5©^ MOS 

[003 1] seoT. Mostii o<d-?4 jc^mmc 

S^-C*3ft«. MO SFETl . y— 

*<£>if;(JD#3:MOSSS:l 0(OMtOSWrflSt 

fbrtg&^rJlfci: (A^^f— 
[0 0 3 2] jgJLhoJ:?^ sBMMfl»«ffi«)aEYfc^j:o 

TMOSFETl l^AW^t°-^y^^tx 
fc, MOSMl 0t^5«*4iricO^Srffiv^: 

»«ttE*#HS 3 2 OA^-Y y tf — y SrfiJ#M WE 
te±&-f**te— fits- £a*T*£ § 0 &5£<D 

*<Tfc-ftf 0 gJLLteiJtB* A^m^o^/h^^CT^J 
»»J«*rfTofc£: ttt>, AW^t°-^^ft$ 
Wrt4<, j»»i4Sr«o*:44»«W**iJ#3E<t;Sr 
#Sr<tas-T?#S 0 

[0 0 3 3] [Hlfi^jfi 2 ] **W<^Kfflift?iJ»pr^ 
mirti^ WTc0iif9T*fcS o ft*5, «WBH*o«lBl 

[0 0 3 4] @3C, *^*6^^^^^JS$IJ#pJ^ii 
♦IS 3 3C0«^c§r^-T o rttfi, 3U£<Z>7g|g 1 £ [Wtff 
tc N H 1 te:*i-«^Oi«Ha6*i]#nr*l»««3 1 SrAft: 
^Jf-Ttt(Dr*fc5o AAttfrHK 2 W\ A*«S^1^ 

M8ai>f^?9i©SRtoe,fl*7 
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ftS c A^/S^IelSg 2 (2 N ~thbB&8 a • 1 93oJ;T>* 

coflfra^iugs irWx.fi 5 o Qt^yt-^y^s^i 
Set 5l-ftoTV>S 0 

[00 3 5] "^T^SS: 3 f±HJfiOJg|B 1 £ fWJ — (DMO S 
S*l O^fejfct), A^S^EHfe 2 irMOSFET 1 1 

iM^r?** >-Jc3feJUtCjf A£*LT^S 0 ttt, MOSS 
fil 0<£>&JRffl!ltt:— »^»«SJifcMl 2 b&cg^££ 

ittfflsltt4 teMM<DJ&n l t ^SCMO SFETl l a> 
kfrtK fti^iS^lHlSSs fcJBft<DJKttl ^Sl:Ml 
6-12 cjoi^y^^ i 4a*6ftS. 
ffiil»fla^7tt, A*l^@K2iMOSFETl 1 <5D^ 

[0 0 3 6] Jil50*dc<^S!JBj6*J#W^iiffiSS3 3 fC 
*5^T, A^S^ 1 ^A*l*^*:# < i , MO 
SFETl i©*l]#t»^**5fc»^JpJ#WJ«ljH-¥-7 
20 fcBM)Pi-63p«»IW»«ffi«:«T**6. MOS 

fet i i <oy— h • y— ^SM^/hJ < &s<z>-c\ 

MOSFETl l©A^yf-^dS|Eftt5o - 
rT% MOS FET 1 1 60 h <bA^fS^(H]g§2 i: CO 
MfC^teMOSMl 0^jfA$tlt*5D, MOSS 

fti o<a&jRa*«Ei?an«B^i 8^e>iE^>rr^Srfn*o 
£ tir <^s - 1 fab % »mmww£i>mT l^s^m 
osssi o<D¥m{£m&m<nmfe&i&T\^xmmm$ 

[0 0 3 7] Sot, MOSgf 1 0<D-y-<4 
30 S^-C*3(tfi. MO SFETl 1 CO^~ h • y— 

*0«^SrMO S fi 1 0 (^Mffi<Oif Jq^ffi^-r 
5r.tas-e#s 0 rtbtcj:i9 N A^S^IsIBS2^bMO 
SFETl lftiJSr^fct #<7)-r ^^^fi— f 

fctv, -T*tofei*«tt*iJ#nraE*«» 3 3 (DKJlM^ 1 

y^) as— jttftfcttsr t^ftSo 

[0 0 3 8] — A^SS^ 1 — 60 A*«^as/h S < ft 
Sir, MOS FET l 10^iJ#?rliAp^iirSfc^fc*iJ# 

^ br. . mo sfeti i (of — y • y— ^F^ssas±# < 

ftS0OT% MOSFETl 1 (DXf3-< Vb 0 — ^V^a^ 
SSI Oco^ft:S«{|ii(7)m^Ji#-rso-e, MOS 

i o eossfiga^/^-rSo 

[0 0 3 9] t^oT, MOS SI 1 OCOi^^X^ig^Otc 
il^-C*5ftlS, MO SFETl 1 60^— h ■ y — ^P^S 
«01i*P^S:MO SSfi 1 0 ©tifi©«/>^TffijRt 

sitasr^So rtudcfci?. A^m^?a^#< *s# 
^<iiti^^ N S5Ja&*«#^rsiiffi«3 soAMi 1 ! a^ 

50 bf^gp?r^/ci: |W ^>-^ (A*>fyt'-yy 
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[0040] &s±(dxo\^, w&mmmj±<Dmik^±i 

fc, MOSgil 0 ^:V^51Bl****o*^S:fflv^5r 
[00 4 1] 

[0 0 4 2] -ttL***.. iKMtt4MIIilK^>¥U«tH1W«EE 

KJ:0* K^^U#^i§i|ii^A^^>e 0 -^^^H 
— £«j:«fc*t« 0 i««a^[it«|HIK*^l^3V^T— #<o 

[0 0 4 3] S*±M J: 9 N A^«*o*:/J>^jSC-T?iJW 

[0 0 4 4] »#3S 2 ^^^P^O^^J^pT^iH 

WJi^J:5(-, W**i^E*<Oi«ja«[?iJ»pra5 
9ys**#0>y— hi A^S^IUlfS^OFBlOff-^^-Y y 

M0SftT'fc5tMtfe5 0 
[0 0 4 5] -ttt^x.. l#M^h7^^^- 

h i: A^S^ESS £ ^F^JcK^J^ff A ItMO S §fw 



(6) 4#Hfj 2000-323944 

HcSBKSixS J: 5 CMO SM<rlC9U(ctt At 
[0 0 4 6] ZlOcfc?^ 3pJ»#J»«flEO*:$S«C*C 

*^fcja^5«it-cA;t>>r y fc 0 ~^y*<^{L£fiik-r 

70 Z>^t &X£ 5t^5 «b*Sr#-f-5o 

[0 0 4 7] |»«:9[3^fil5%nOiCA%¥iJ»RraEii« 

w±^<t5i-, j»**i*cia«ojisMa63pj»Rr8e 

*i««K*3V^r, a5JB»Jt«lHlKtt«»ai*S! h9Vi? 
7 y v 5 * ^oy- h t A^g^HSS £ <Dffl<om^ : 7<<c y 

MO Sti^fo^Mt'fo^o 

20 [0 0 4 8] ^etb^x., s#MSh7y^^oy- 
h t x^m^m^ t (om^^i^WA^tcMo smm<D 

*«|[o*Yb-c««lrf S. I#MIh7^^^y 

-^si*t?ffl^fc»*. y-h • y-^iw«*ds/h*< 

SttTt, ^««fcE^>f T^«r««iPU, 

as^- h^SfttSix* J: ^-MOS^S^&yytcJfAL 

x*5ttfiMos«jit^^4ffi:^*i*D (W» irz><DX\ 
30 -f y tf-/y ^oi|J(Hr«*t5 ^ i*-e* 5. 

[0 0 4 9] rcoj:?^ *J»»JW«EO*#$tej£C 

^Srffl^Sfc*tT*A^^ y ^—^^^(omt^m^'t 
[13 2] Hl^KJHft«*^Xi|««OJi#ft«-«IA 

[ni3] *&m<Di&v>mi&<Dj&mizis\f^x, mi<Dmm 

[HI 5 ] ^3^Wft!lcOi«^iSfiJ#-5I^J#tI^(7)«^^^i- 
so 3 ^fi Wvf-yy^siS^) 
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10 MOSSi (^^-^^WaSW 
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11 MOSFET IKAjeitWIsIB) 

3 2 S5Ja»*J#'ET^ltB« 

3 3 Kjs&*u»i3rxn«3» 
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